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METHOD AND SYSTEM FOR QUICKLY
CONNECTING A 1U PERSONAL COMPUTER

CROSS REFERENCE TO RELATED
APPLICATTIONS

The present 1invention Is a continuation of and generally
relates to U.S. patent application enfitled “METHOD AND
SYSTEM FOR QUICKLY CONNECTING A 1U PER-
SONAL COMPUTER?” filed on Jan. 12, 2001, by the same
inventors and assigned to the same assignee and having Ser.
No. 09/681,120, which application 1s incorporated herein in
its enfirety by this reference. This application i1s further
related to application Ser. No. 09/682,454, which was a
continuation-m-part application of Ser. No. 09/681,120.
Application No. 09/682,454 has now 1ssued as U.S. Pat. No.
6,496,364 B1 on Dec. 17, 2002.

BACKGROUND OF INVENTION

In recent years, industrial personal computers have
become 1ncreasingly prevalent in many industries. It 1s not
uncommon today to see rows of industrial PCs arranged in
racks. While many of these industrial PCs are often designed
and manufactured to higher standards than consumer PCs,
they still are occasionally 1n need of repair. Typically, when
a repair 1s needed, the PC 1s removed from the rack and
taken to a computer repair facility. To remove the PC from
the rack requires disconnecting the numerous connections
between the PC and the wiring 1n the rack. Full-size indus-
trial computers have enjoyed much success with blind-
mateable connectors between the PC and the rack.

While these blind-mateable connectors have been used
extensively 1 the past with full-size industrial PCs, they do
have some drawbacks when used with smaller 1U industrial
PCs. For example, the typical blind-mateable connectors
may be too large to easily fit 1n the usable space 1n the back
of a 1U industrial PC. It has been generally accepted 1n the
art of manufacturing 1U industrial personal computers that
the only way to connect the computer to a rack 1s to
manually connect a wiring harness to a connector on the
terminal end of the 1U industrial personal computer 110.

Consequently, there exists a need for improved methods
and systems for connecting 1U industrial personal comput-
ers 1n an efficient manner.

SUMMARY OF INVENTION

It 1s an object of the present invention to provide a system
and method for connecting a 1U industrial personal com-
puter in an efficient manner.

It 1s a feature of the present invention to utilize an
clongated printed circuit board which extends beyond the

end of the rear of the case of the 1U PC.

It 1s an advantage of the present invention to achieve
improved efficiency 1n 1nstallation of 1U industrial personal
computers.

The present 1mnvention 1s an apparatus and method for
installing 1U 1industrial personal computers designed to
satisty the aforementioned needs, provide the previously
stated objects, include the above-listed features, and achieve
the already articulated advantages. The present invention 1s
carried out 1n a “wasted time-less” manner 1n a sense that the
fime consumed with connecting and disconnecting indi-
vidual wires between a 1U industrial PC and a rack, has been
oreatly reduced.

Accordingly, the present invention 1s a system and method
including a 1U industrial PC having a blind mateable
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connector disposed thereon for cooperation with an associ-
ated blind mateable connector in the rack.

BRIEF DESCRIPTION OF DRAWINGS

The invention may be more fully understood by reading,
the following description of the preferred embodiments of
the invention, 1n conjunction with the appended drawings
wherein:

FIG. 1 1s a simplified perspective view of a system of the
present 1nvention.

FIG. 2 1s an enlarged side view of a portion of the
apparatus shown 1 FIG. 1.

DETAILED DESCRIPTION

Now referring to the drawings wherein like numerals refer
to like matter throughout, and more specifically referring to
FIG. 1, there 1s shown a system of the present invention
ogenerally designated 100, including a 1U 1ndustrial personal
computer 110 for msertion 1nto an industrial PC receiving
bay 120. The term “1U” 1s well known 1n the art to describe
a computer which 1s approximately 134 inches in height.

Throughout this description, the terms “industrial per-
sonal computer, “PC” or “industrial computer” are used to
represent a PC of the type which 1s capable of being stored
in racks of multiple rows of PCs, where each row has
multiple PCs and where the PCs are coupled to wiring
assoclated with the rack and other equipment by at least one
connector at the rear end 104 of the PC 100. This definition
of industrial PCs 1s not intended to mclude laptop PCs which
have a connector on the rear end of the laptop for coupling
with a docking station or a port replicator. Consequently, the
term “industrial PC” will specifically exclude any computer
where the width dimension w 1s greater than three times the
height dimension d and which has along 1ts top side a hinged
display screen which 1s hinged along the rear end of the PC.
The terms “remotely monitored industrial PC” or “remotely
monitored industrial computer” are hereby defined to
include industrial computers with internal apparatus for
monitoring the environmental conditions inside the PC, such
as processor temperature, fan speeds, ambient internal
temperature, etc. and for reporting the results of such
monitoring to another computer which 1s not immediately
adjacent thereto. The term “blind-mateable™ 1s used to refer
to the capability of mating two or more connectors with a
process which does not require the computer technician or
installer, etc. to actually see the connectors at the time they
are being mated.

1U 1industrial personal computer 110 has a faceplate 112
and an opposing terminal end 114 having a centrally dis-
posed orifice 115 theremn which could be a narrow slot or
other configuration. Printed circuit board 116 represents any
PC board 1n the 1U industrial personal computer 110 which
has a plurality of printed circuit traces 117 thereon which
extend 1n a protuberant printed circuit trace member 118. In
a preferred embodiment, the printed circuit board 116 may
be an alarm card or another card which 1s coupled to an
alarm or monitoring card which monitors environmental
conditions inside 1U industrial personal computer 110, such
as processor temperature, fan speeds, internal ambient
temperature, etc. Printed circuit board 116 would, in such a
preferred embodiment, have electrical traces thereon which
carry alarm signals which are representative of such mea-
sured environmental conditions inside said 1U industrial
personal computer 110. In a preferred embodiment, at least
one of said printed circuit traces 117 1s a trace carrying said
alarm signals. Protuberant printed circuit trace member 118
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protrudes from the 1U Industrial personal computer 110. The
dotted lines represent the periphery of protuberant printed
circuit trace member 118, as well as the printed circuit traces
117 disposed thereon, which are occluded from view by the
terminal end 114. The alarm signals are preferably provided
to another PC, which monitors the 1U industrial personal
computer 110 from a distance.

Industrial PC receiving bay 120 1s preferably one of many
PC bays 1n a rack. Industrial PC receiving bay 120 has a PC
bay front end 122 and a PC bay back end 124. Blind-
mateable connector mount 126 1s disposed on PC bay back
end 124 and contains thereon blind-mateable connector
assembly 128. Blind-mateable connector assembly 128 1s
shown as a plurality of conductive trace grasping contacts
127, which are adapted and configured to maintain contact
with and accept electrical signals from printed circuit traces
117 when 1U industrial personal computer 110 1s inserted
into industrial PC receiving bay 120, so that protuberant
printed circuit trace member 118 mates with blind-mateable
connector assembly 128.

A standard pin and socket connector 152 1s also included
on opposing terminal end 114. This may be either the male
or female end of such a connector. Standard pin and socket
connector 152 1s provided to give additional functionality
for a later installed expansion card 150 which 1s drawn 1n
broken lines to better convey that such expansion card 150
1s not installed 1n the 1U mdustrial personal computer 110 at
the time of manufacture, but 1s a later installed item. A
connection line 153 1s drawn from connector 152 to expan-
sion card 150. It 1s drawn simply as a single line; however,
it should be understood to represent numerous lines, as well
as 1internal connectors for readily connecting with the expan-

sion card 150.

A more detailed understanding of the present invention
can be achieved by now referring to FIG. 2, which shows an
enlarged side view of a portion of the apparatus shown in
FIG. 1. Blind-mateable connector mount 126 1s shown
holding blind-mateable connector assembly 128, which has
a pair of conductive trace grasping contacts 127. The con-
ductive trace grasping contacts 127 can be biased toward
maintaining contact with printed circuit traces 117 when
protuberant printed circuit trace member 118 1s mserted in
blind-mateable connector assembly 128.

A preferred embodiment of the present invention 1s a
blind-mateable circuit card protuberance and resilient con-
tacts; however, other blind-mateable connectors could be
used as well. For example, pin and socket-type connectors
could be substituted.

In operation, the apparatus and method of the present
mvention as described in FIGS. 1-2, could function as
follows:

1U industrial personal computer 110 1s inserted into
industrial PC receiving bay 120. Protuberant printed circuit
trace member 118 with printed circuit traces 117 thereon 1s
thereby caused to fit into blind-mateable connector assembly
128 and be engaged by conductive trace grasping contacts
127 disposed therein. Electrical connections between the 1U
industrial personal computer 110 and the rack with industrial
PC receiving bay 120 are thereby accomplished. The alarm
signals representative of measured environmental conditions
inside 1U industrial personal computer 110, such as proces-
sor temperature, fan speed, and internal ambient
temperature, are thereby communicated to a distant moni-
toring PC, which 1s coupled to a network, which 1s coupled
to conductive trace grasping contacts 127 and blind-
mateable connector assembly 128.
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Throughout this description, reference 1s made to alarm
signals, etc. It should be understood that any type of signal
could be communicated using the present invention, such as,
but not limited to, serial port signals, Ethernet and others, as
well as providing power to the 1U industrial personal
computer.

Throughout this description, reference 1s made to an
industrial PC and to a printed circuit board, because it 1s
believed that the beneficial aspects of the present invention
would be most readily apparent when used 1n connection
with industrial PCs and printed circuit boards; however, it
should be understood that the present invention i1s not
intended to be limited to industrial PCs and printed circuit
boards and should be hereby construed to include other
non-industrial PCs and non-printed circuit boards as well.

It 1s thought that the method and apparatus of the present
invention will be understood from the foregoing description
and that 1t will be apparent that various changes may be
made 1n the form, construct steps, and arrangement of the
parts and steps thereof, without departing from the spirit and
scope of the invention or sacrificing all of their material
advantages. The form herein described 1s merely a preferred
exemplary embodiment thereof.

What 1s claimed 1s:

1. A system comprising;:

a 1U industrial personal computer;

a rack having a plurality of slots therein wherein each of
said plurality of slots 1s configured for containing a 1U
industrial personal computer; and,

said 1U industrial personal computer configured with a
blind-mateable PC connector thereon which 1s config-
ured to mate to a blind-mateable connector assembly
coupled to said rack when said 1U industrial personal
computer 1s disposed 1n one of said plurality of slots.

2. Asystem of claim 1 wherein said 1U industrial personal
computer 1s a remotely monitored industrial PC.

3. A system of claim 1 wherein said blind-mateable PC
connector 1s a protuberant printed circuit trace member
protruding through a void 1n a terminal end of 1U industrial
personal computer.

4. A system of claim 3 wherein said 1U 1ndustrial personal
computer 1s a remotely monitored industrial PC.

5. A system of claim 4 wherein said blind-mateable
connector assembly 1ncludes a plurality of conductive trace
orasping contacts for electrically connecting with a plurality
of printed circuit traces on said protuberant printed circuit
frace member.

6. A system of claim § wherein at least one of said printed
circuit traces carries alarm signals representative of mea-
sured environmental conditions within said 1U industrial
personal computer.

7. A system of claim 6 wherein said measured environ-
mental conditions comprise measured temperatures of an
operational microprocessor disposed m said 1U industrial
personal computer.

8. A system of claim 7 wherein said measured environ-
mental conditions comprise measured mternal ambient tem-
peratures 1 said 1U industrial personal computer.

9. A system of claim 7 wherein said measured environ-
mental conditions comprise measured fans speeds of an
operational fan disposed 1n said 1U industrial personal
computer.

10. A system of claiam 9 wherein said plurality of con-
ductive trace grasping contacts comprise a plurality of pairs
of conductive trace grasping contacts where ecach pair
includes two vertically aligned contacts which are biased,
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when free from contact with said protuberant printed circuit
trace member, to have a distance therebetween which 1s less
than a thickness dimension of said protuberant printed
circuit trace member.

11. A system of claim 1 wheremm said 1U industrial
personal computer and said rack are coupled via a pin and
socket blind-mateable connector.

12. A method of connecting a 1U industrial personal
computer comprising the steps of:

providing a rack having a plurality of industrial PC
receiving bays therein;

wherein each of said plurality of industrial PC receiving
bays having a bay blind-mateable connector therein
which 1s configured for receiving a 1U industrial per-
sonal computer;

providing a 1U industrial personal computer having a 1U
blind-mateable connector disposed thereon;

inserting said 1U industrial personal computer into one of
said plurality of industrial PC receiving bays in said
rack; and,

further mserting said 1U industrial personal computer, so
that said 1U blind-mateable connector coupled to said
1U 1ndustrial personal computer mates with said bay
blind-mateable connector coupled to said rack.
13. A method of claim 12 wherein said 1U blind mateable
connector 15 a protuberant printed circuit trace member.
14. A method of claim 13 further comprising the step of
spreading apart a plurality of pairs of conductive trace
grasping contacts, so as to contact a topside and a bottom
side of said protuberant printed circuit trace member.
15. A method of claim 14 further comprising monitoring
a temperature characteristic of a microprocessor 1n said 1U
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industrial personal computer, and generating an alarm signal
in response thereto and causing said alarm signal to be
carried through one of said pairs of conductive trace grasp-
ing contacts.

16. A method of claim 15 further comprising monitoring
said alarm signal at a monitoring PC coupled to a network
coupled to said one of said pairs, where said monitoring PC
1s not adjacent to said 1U industrial personal computer.

17. An apparatus comprising:

a 1U industrial personal computer;
a rack having a plurality of industrial PC receiving bays;

wherein each of said plurality of industrial PC receiving
bays 1s configured to receive therein said 1U industrial
personal computer; and,

means for blind-mateably electrically connecting, via a
translational motion, said 1U industrial personal com-
puter with a network having portions thereof disposed
in said rack.

18. An apparatus of claim 17 further comprising in said
1U industrial personal computer, means for monitoring a
microprocessor temperature and a speed of a fan 1n said 1U
industrial personal computer.

19. An apparatus of claim 18 wherein said means for
blind-mateably electrically connecting comprises means for

contacting a protuberant printed circuit trace member, pro-
truding through a void 1n said 1U industrial personal com-

puter.
20. An apparatus of claim 19 wherein said 1U industrial
personal computer i1s substantially 134 inches 1n height.
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